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Status 
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2a)S This action is FINAL. 2b)D This action is non-final. 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4, 9, 10, and 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maeda et al, US Patent 5,281 ,295, in view of Frankel et al, US Patent 
6,019,848. 

Maeda et al teaches an ozone processing apparatus that includes: an ozone 
generator 10 for generating ozone from an oxygen containing gas; a plurality of 
processing chamber 27a-27e for processing a substrate with the ozone containing gas; 
a plurality of ozone-containing gas supply lines 19a-19e connecting the ozone generator 
and the processing chamber; a flow regulator16a adapted to regulate the flow rate of 
the oxygen-containing gas supplied to the ozone generator; a plurality of variable 
throttles 24a-24e; a plurality of flow measuring devices 25a-25e; and a plurality of 
processing fluid discharge lines. (Figures 1, 2a, 2b) 

Maeda et al differs from the present invention in that Maeda et al does not teach 
a controller that determines the ozone-containing gas demand and controls the flow 
regulator to supply the required amount of ozone-containing gas to the chambers, a 
second ozone generator, flow control devices in the processing fluid discharge line, or 
using nitrogen gas controlled with a flow regulating device as a supplemental gas. 



Application/Control Number: 10/602,041 Page 3 

Art Unit: 1763 

Frankel et al teaches a controller 50 that controls all aspects of the process 
including the determining the demand for the ozone-containing gas (from memory of 
specific process and monitoring the flow controllers) and controlling the gas source to 
provide the desired amount of precursor i.e. ozone by controlling the oxygen-containing 
gas flow and power supplied to the ozone generator to supply the desired amount of 
ozone containing-gas (Figures 1A, 1C, 1D, and column 15 line 28 through column 24 
line 9, specifically, column 18 line 40 through column 19 column 25); a flow control 
device 63 for controlling the flow rate of the discharged processing fluid; and using 
nitrogen gas controlled with a flow regulating device 100 as a supplemental gas. 

The motivation for adding the controller of Frankel et al to the apparatus of 
Maeda et al is to provide a means for controlling the apparatus to ensure the proper 
amounts of processing gases (including ozone) are produced for use in the processing 
chambers, and to automate the system. The motivation for adding discharge flow 
control device of Frankel et al to the discharge pipes of Maeda et al is to control the flow 
of the discharged gases, as required but not disclosed by Maeda et al. The motivation 
for using nitrogen as a supplemental gas is to dilute the oxygen to a desired 
concentration. 

The motivation for duplicating the ozone generator of Maeda et al is to increase 
the amount of the ozone-containing gas that can be produced per unit of time to meet 
the required process requirements. Furthermore, it has been held that the duplication of 
parts is obvious (see In re Harza 124 USPQ 378). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
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the invention was made to add the controller and discharge flow control device to the 
apparatus of Maeda et al, use nitrogen as a carrier gas, and duplicate the ozone 
generator of Maeda et al. 

3. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Maeda et 
al and Frankel et al as applied to claims 1-4, 9, 10 and 24-26 above, and further in view 
of Harada et al, US Patent 5,632,868. 

Maeda et al and Frankel et al differ from the present invention in that they do not 
teach using carbon dioxide gas controlled with a flow regulating device as a 
supplemental gas. 

Harada et al teaches using carbon dioxide 2 controlled with a flow regulating 
device 6 as a supplemental gas and mixed with oxygen to form ozone, and a controller 
that regulates the power supplied to the ozone generator. 

The motivation for using carbon dioxide controlled with a flow regulating device 
as a supplemental gas, in the apparatus as Maeda et al and Frankel et al, is to control 
the formation of NOx, and to provide an alternate supplemental gas as taught by 
Harada et al. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use carbon dioxide controlled with a flow regulating device 
as a supplemental gas in the apparatus of Maeda et al and Frankel et al as taught by 
Harada et al. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Maeda et 
al, Frankel et al, and Harada et al as applied to claims 1-5, 9, 10, and 24-26 above, and 
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further in view of Harvey et al, US Patent 5,904,170. 

Maeda et al, Frankel et al, and Harada et al differ from the present invention in 
that they do not teach an ozone concentration measuring device that measures the 
ozone concentration. 

Harvey et al teaches an ozone concentration measuring device 60 that measures 
the ozone concentration and feeds the concentration to controller that controls the 
ozone generator. (Figure 4, column 3 line 39 through column 4 line 2) 

The motivation for adding an ozone concentration measuring device to the 
apparatus of Maeda et al, Frankel et al, and Harada et al is to measure the ozone 
concentration and actively control the concentration through a control feed back loop as 
taught by Harvey et al. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to add the ozone concentration measuring device of Harvey et 
al to the apparatus of Maeda et al, Frankel et al, and Harada et al. 
5. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Maeda et al, and Frankel et al as applied to claims 1-4, 9, 10, and 24-26 above, and 
further in view of Toshima et al, US Patent 6,869,499 B1. 

Maeda et al, and Frankel et al differ from the present invention in that they do not 
teach a steam source. 

Toshima et al teaches an ozone and steam processing system that supplies 
ozone and steam to a processing chamber. (Entire document) 

The motivation for adding the steam source to the apparatus of Maeda et al and 



Application/Control Number: 10/602,041 Page 6 

Art Unit: 1763 

Frankel et al is to enable the apparatus of Maeda et al and Frankel et al to process the 
substrates using steam as taught by Toshima et al. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to add the steam source of Toshima et al to the apparatus of 
Maeda et al and Frankel et al. 

Response to Arguments 

6. Applicant's arguments, see pages 7-10, filed November 30, 2005, with respect to 
the 102 and double patenting rejections have been fully considered and are persuasive. 
The 102 and double patenting rejections have been withdrawn. 

7. Applicant's argument directed to Maeda et al and Frankel et al filed November 
30, 2005 have been fully considered but they are not persuasive. Applicant argues that 
Maeda et al does not teach a controller, and Frankel does not teach an oxygen- 
containing gas flow regulator. One cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of references. 
See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 
F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). The rejection is based on the combination 
of Maeda et al which teaches a gas supply system including an oxygen-containing gas 
flow regulator 16a and Frankel et al teaches a controller that controls a gas source to 
ensure the necessary delivery gas flow rate of the source gas by controlling the flow of 
gases into the precursor generator i.e. O2 into an ozone generator (column 19 lines 17- 
22). Thus the combination teaches the claimed invention. 

In regard to the argument that Frankel et al teaches, "that multiple ozone 
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generators may be provided for multiple ozone sources. Thus, Frankel suggests adding 
additional ozone generators to handle an increase in demand, rather than increase the 
generation of ozone produced/by a single generator." The Examiner notes that the 
applicant claims adding additional ozone generators to meet increased demand in claim 
9. 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrie R. Lund whose telephone number is (571 ) 272- 
1437. The examiner can normally be reached on Monday-Thursday (6:30 am-6:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
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273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). i 
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